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Background: Classical dogma holds that epistaxis is more common in winter months but there is significant
variability reported in the literature. No study has yet examined the effect of season, humidity and temperature on
epistaxis in a location with as severe weather extremes as seen in Alberta, Canada. The objective of the study is to
evaluate for an effect of these meteorological factors on the incidence of epistaxis in Alberta.
Method: A retrospective review of consecutive adult patients presenting to the Emergency room (ER) in Edmonton
and Calgary, Alberta over a three-year period was performed. Daily temperature and humidity data was recorded
from the respective airports. Statistical analysis with Pearson’s correlation coefficient was performed.
Results: 4315 patients presented during the study period. Mean daily temperatures ranged from a low of −40°C to
a high of +23°C. A significant negative correlation was found for mean monthly temperature with epistaxis
(Pearson’s r = −0.835, p = 0.001). A significant correlation was also present for daily temperature and epistaxis
presentation (Pearson’s r = −0.55, p = 0.018, range 1.8 to 2.2 events/day). No correlation was identified with humidity
and no significant seasonal variation was present.
Conclusions: A negative correlation was found to exist for both daily and mean monthly temperature with rates of
epistaxis. A seasonal variation was seen in Edmonton but not in Calgary. No correlation was found for humidity
when compared to both presentation rates and admissions.
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In medical school, students are taught that epistaxis is
more common in winter months. Several studies have
examined the relationship between season, temperature,
humidity and the presentation of epistaxis. The majority
of these studies have shown a correlation with case
frequency and at least one of the above-mentioned me-
teorological factors, [1-8] but other studies have shown
no relationship [9-11]. Despite numerous reports on
this topic, no known studies have been performed in a
location with temperature fluctuations as great as in
Alberta, Canada. The purpose of this study is to examine
whether a correlation exists between season, temperature* Correspondence: erin.wright@ualberta.ca
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unless otherwise stated.and humidity and the rate of epistaxis presentation to the
Emergency room (ER) in adult patients.Methods
A retrospective review of adult ER visits was performed
from January 2008 to December 2010 in Edmonton,
Alberta and Calgary, Alberta, Canada. This review was
approved by the respective Health Research Ethics
Boards (Edmonton study ID Pro00025159 and Calgary
Study ID 24207). In Edmonton, the study included the
two major tertiary care hospitals (the Royal Alexandra
Hospital (RAH) and the University of Alberta Hospital
(UAH)); in Calgary, the review included all adult hos-
pitals (the Peter Lougheed Centre, the Rockyview
Hospital and the Foothills Medical Centre) within city
limits. All encounters with an ICD-9 (International
Classification of Disease, Ninth Revision) diagnostic code
for epistaxis (784.7) were reviewed for more detailed
analysis. Patients presenting with epistaxis as a primaryal Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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and patients with bleeding secondary to medical co-
morbidities, were included in the study. To truly tease
out a weather effect on epistaxis, patients with epistaxis
secondary to trauma were excluded, and errors in the
ICD-9 coding of patients were excluded from analysis
as well. Patients presenting within 2 weeks of the initial
epistaxis event with another episode of epistaxis were
considered to be the same epistaxis event; patients
presenting with another epistaxis after 2 weeks were
considered to be a new epistaxis event.
Mean daily temperature and humidity readings from both
the Calgary and Edmonton airport were collected from En-
vironment Canada [12] for the same time period. Seasons
were defined as follows: Winter included December,
January and February; Spring included March, April and
May; Summer included June, July and August; and, Fall
included September, October and November.
All inferential tests were two-tailed and p = 0.05 was
set as the threshold for statistical significance. Post-Hoc
Tukey HSD (honestly significant difference) testing
was used to test for significance between groups and
Chi-squared testing was used to compare ordinal vari-
ables. An a priori decision was made to consider corre-
lation coefficients, r, between −0.4 and +0.4 inclusive weak
correlations, between 0.4 and 0.7 or between −0.4 and
−0.7 moderate correlations; and ≥ 0.7 or ≤ −0.7 strong cor-
relations. All analyses were performed using the statistical
software package SPSS version 20.0 (Chicago, Illinois).
Results
Case presentations
A total of 4315 cases of epistaxis were identified, with
2770 discrete events in Calgary and 1545 events in
Edmonton (Table 1). There was a visually clear association
between age and epistaxis incidence, with the number of
cases rising with age, even though overall population
numbers tended to do the reverse (Figure 1). Males
(56.2%) also outnumbered females, both in absolute num-
bers and in incidence in every age group (Figure 1).
The smaller communities in Edmonton are also served
by community hospitals for which epistaxis data was not
available. As such, age and gender-adjusted incidence
were calculated for Calgary alone. Census data by bothTable 1 Epistaxis case presentations in Calgary and
Edmonton from 2008-2010
Calgary Edmonton Overall
Cases in 2008 934 537 1471
2009 933 543 1476
2010 903 464 1367
Total cases 2770 1545 4315
Average age of patients (years) 63.7 60.9 62.7age and gender was only available for 2009; as such, the
incidence data for 2009 is presented in Table 2. As
demonstrated in Table 2, the incidence of epistaxis in
Calgary was slightly higher for men than women (122.8
per 100,000 vs 106.9 per 100,000).
Neither temperature nor humidity varied significantly
from year to year over the three years of observation
(2008 through 2010) in Calgary and Edmonton. Monthly
rankings for humidity and temperature were correlated
between Calgary and Edmonton and temperature rank-
ing was correlated with humidity ranking in Edmonton
(r = 0.71, p = 0.010), but not in Calgary (r = 0.46, p =
0.13). A strong negative correlation was found to exist
between temperature and epistaxis case frequency when
temperature was evaluated by ranking months from
coldest to warmest (Figure 2). This is true in Calgary
(r = −0.80, r2 = 0.64, p = 0.002); Edmonton (r = −0.77,
r2 = 0.0.59, p = 0.004); and overall (r = −0.835, r2 = 0.70,
p = 0.001). As depicted in Figure 2, there was a drop in
cases of approximately 30% from the coldest month to
warmest (417 cases in December to 293 cases in July).
When mean daily temperature was examined, a signi-
ficant inverse relationship was seen in both cities
(Calgary - r = −0.99; p < 0.001, Edmonton - r = −0.81;
p = 0.049) and overall (r = −0.55; p = 0.018) (Figure 3).
The number of total cases per day dropped from 2.2
when the temperature was below minus 20°C to 1.8
when the temperature was greater than 20°C. A signifi-
cant difference was seen between seasons in Edmonton
(p = 0.02), but not in Calgary (p = 0.39), or in overall
cases (p = 0.13) (Figure 4). In absolute numbers, over the
three years, 1154 cases (26.7%) occurred in the winter
while 923 cases (21.4%) were in summer months. When
mean daily relative humidity was examined, no significant
relationship was noted with cases of epistaxis (Figure 5).
This also held true when evaluating humidity by ranking
months from least to most humid.
Hospital admissions
When only patients admitted to hospital were consid-
ered, 337 cases (7.8% of all cases presenting to ER) were
admitted over the three-year period. Interestingly, there
were more patients admitted with epistaxis in Edmonton
than in Calgary, conflicting with the lower number of
overall cases of epistaxis seen. The admission rate in
Edmonton (173 of 1545, 11.2%) was almost double the
rate in Calgary (164 of 2770, 5.9%), and this difference
was statistically significant (χ2 = 38.36, df = 1, p < 0.001).
In 2009, the incidence of admissions for adults in
Calgary, by age and gender, was 7.7 per 100,000 adult
females and 6.1 per 100,000 adult males, for an overall
incidence of 6.9 per 100,000. In general, hospitaliza-
tions rose with age, but less linearly than with overall
cases. Again, as with all epistaxis cases, there was a
Figure 1 Incidence of epistaxis cases presenting to hospital in Calgary in 2009 according to age.
Table 2 Incidence of epistaxis by age and sex in Calgary
in 2009 (per 100,000)
Age-adjusted incidence in Calgary - females - 2009
Age # cases Population Incidence
20-24 14 39,429 35.5
25-34 25 90,302 27.7
35-44 38 87,279 43.5
45-54 59 81,763 72.2
55-64 42 49,416 85.0
65-74 45 28,780 156.4
75+ 208 26,138 795.8
Total 431 403,107 106.9
Age-adjusted incidence in Calgary - males - 2009
Age # cases Population Incidence
20-24 28 41,302 67.8
25-34 44 93,089 47.3
35-44 63 92,486 68.1
45-54 80 85,655 93.4
55-64 61 51,118 119.3
65-74 48 25,976 184.8
75+ 176 17,678 995.6
Total 500 407,304 122.8
Total yearly incidence (per 100,000) = 114.9
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75 and above (Figure 6).
As with all cases of epistaxis (admitted and not admitted),
males (57.9%) outnumbered females overall. The relation-
ship between average monthly temperature and admission
rate only approached significance (χ2 =−0.533, p = 0.075),
and it was lost altogether when Edmonton (χ2 = −0.488,
p = 0.11) and Calgary (χ2 = −0.222, p = 0.49) were analyzed
alone. As with the entire sample of 4315 cases, month rank
by humidity did not correlate with the number of ad-
missions in either city, or overall. When admissions
were examined by mean daily temperature, a significant
inverse relationship was seen in Edmonton (r = −0.57;
p = 0.04), but not in Calgary (r = 0.34, p = 0.26) nor over-
all (r = −0.30; p = 0.32) (Figure 7). The number of admis-
sions per day dropped from 0.23 in Edmonton when the
temperature was below minus 20°C to 0.17 when the
temperature was greater than 20°C. Interestingly, a
significant difference was seen in seasonal admissions in
Calgary (p = 0.03), but not in Edmonton (p = 0.67), nor
in overall cases (p = 0.14) (Figure 8). The average num-
ber of admissions per season in Calgary was 43, with a
decrease to 27 in the summer months.
Discussion
This retrospective study sought to examine the relation-
ship between the incidence of epistaxis and season,
Figure 2 Number of epistaxis cases by month in Calgary and Edmonton from 2008–2010.
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gate these relationships in a climate with significant sea-
sonal weather extremes. This study has demonstrated
that there is, indeed, an inverse relationship between
mean daily temperature and epistaxis presentation.
When evaluating the correlation between season and
epistaxis presentation, a significant correlation was onlyFigure 3 Number of epistaxis cases per day as a function of temperafound for Edmonton, while a seasonal variation in
admission rates was only present for Calgary. In both
instances, it was a decrease in cases in summer months
(as compared to all other months of the year which
demonstrated similar rates) rather than the traditionally
taught increase in winter months. When months were
ranked from coldest to warmest, a significant negativeture in Calgary and Edmonton from 2008–2010.
Figure 4 Number of epistaxis cases by season in Calgary and Edmonton from 2008–2010.
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incidence in colder months. When the daily epistaxis
presentation was compared to mean daily humidity, no
correlation was found for either Calgary, Edmonton, or
with overall cases. A statistically significant higher rate
of admission was found for Edmonton compared to
Calgary.
Possible explanations for the relationship between case
presentations according to season and temperature in-
clude increased use of forced air heating and potential
increase in the frequency of URTIs (upper respiratoryFigure 5 Number of epistaxis cases per day as a function of humiditytract infections) during colder times [13]. Some studies
have also shown a decrease in coagulation in colder
temperatures [14]. Although unseasonably high and low
temperatures could cause variability in presentation
rates, average monthly temperatures remained fairly
consistent within each city over the course of the three
years included in this study (Table 3).
As mentioned previously, our data showed a statisti-
cally significant difference in admissions between the
two cities, with patients in Edmonton more likely to be
admitted. This discrepancy could be related to patientsin Calgary and Edmonton from 2008–2010.
Figure 6 Incidence of epistaxis requiring admission to hospital in Calgary in 2009 according to Age.
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more likely to be admitted than those at the other ER
sites in Edmonton. Another explanation is that potential
admissions may have been referred to UAH or RAH. It
also suggests, given that Edmonton is a smaller city, the
overall incidence of epistaxis admissions in Edmonton
might actually be higher than in Calgary.
When examining the demographics of the patients in
this study, there were statistically significant differencesFigure 7 Epistaxis admissions per day as a function of mean daily tembetween the 2 cohorts, both in terms of age and sex.
The Calgary cohort was slightly older and had a higher
percentage of females. Unfortunately, Edmonton did not
include all hospitals, as data for the smaller community
hospitals was not available. However, the majority of the
city population is served by the two included hospitals
(RAH and UAH). The data for Calgary was obtained
from all three of the adult hospitals in the city. Note that
these estimates may be over-estimates, because someperature, in Calgary and Edmonton from 2008–2010.
Figure 8 Epistaxis admissions as a function of season in Calgary and Edmonton from 2008–2010.
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outside the Calgary census area.
As this study examined presentations to ER only, a
true rate of incidence was unable to be calculated, as
primary care facilities were not included. Although there
may have been a large number of patients who presented
to their primary care provider – who are not accounted
for in this study – examining presentation rates at all
levels of care was not the purpose of this study. This
study served to examine the change in epistaxis presen-
tation rates according to our three variables, and we
assume that any change in frequency would present
itself in all levels of care.
The reason for admission as well as information
regarding definitive therapy for treatment was notTable 3 Average monthly temperatures in degrees celsius in
2008
Calgary Edmonton Calga
January −8.5 −14.6 −6.2
February −5.2 −11.3 −7.1
March 0.0 −3.6 −4.4
April 1.5 0.8 3.4
May 10.7 11.0 9.7
June 13.3 13.9 13.3
July 16.5 15.6 17.0
August 16.6 16.0 15.9
September 11.3 10.1 15.0
October 6.7 4.3 1.5
November 2.2 −0.2 1.9
December −10.9 −16.3 −12available in the database used for the study. In addition,
the sample size precluded an individual chart review and
therefore cases could have been missed in the database
used as cases were identified based on proper ICD-9
coding. However, we would expect the number of cases
missed to be similarly distributed throughout the sea-
sons and temperatures but this does allow for potential
error in our study.
This is the first study to be completed in a setting with
as significant weather variation as seen in Alberta. As
previously mentioned, the classical teaching holds that
epistaxis is more frequent in winter months. However,
although a negative correlation with temperature was
found for both cities, a seasonal variation in presentation
was only found in Edmonton. As season classificationCalgary and Edmonton from 2008 to 2010
2009 2010












.5 −18.8 −12.5 −15.3
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enced in Alberta may not reflect what is thought of as
‘seasonal weather’. Therefore, our study shows that epi-
staxis is most accurately correlated with temperature.
These findings allow us to question the classical teach-
ing that epistaxis is more common in winter. Since
temperature is often closely associated with season, the
seasonal correlation may have been a misinterpretation
of what is in fact a correlation with temperature. For
instance, we can see that in Calgary – a city with signifi-
cant temperature variation within seasons, due to the
presence of Chinooks – although a correlation with
temperature is present, a seasonal variation is not. The
findings for this study could be representative for
regions with a similar climate, but may not be valid in
other locations. As was seen with the results of this
study, two cities within 300 km from one another can
have significantly different results. Since Edmonton is
known to have more extreme weather conditions than
Calgary, we could hypothesize that meteorological vari-
ation may need to be large enough for a statistically
significant seasonal variation in epistaxis presentation
to be evident. However, it is important to note that our
study was a population-based study and only examined
the incidence of epistaxis. Therefore, we can only
speculate on the causation of the variations that were
seen.
Future directions for this study would be to examine
epistaxis rates in relation to patterns of change in
temperature, such as with Chinooks in Calgary, Alberta.
This may help explain why both cities showed a nega-
tive correlation with temperature but only Edmonton
showed a seasonal variation. Another approach could
be to record daily temperatures and humidity in Alberta
homes and compare these values to presentation rates,
since the majority of time is spent indoors, especially
during colder months. The effectiveness of education
for intervention could also be examined, such as the use
of humidification in homes.
Conclusions
This study showed a strong negative correlation between
temperature and epistaxis presentation for both Calgary,
Edmonton and overall but was only statistically signifi-
cant for admissions in Edmonton. No correlation was
found for humidity when evaluating both case presen-
tation and admission rates. A seasonal relationship for
epistaxis presentation was found only in Edmonton. A
difference in admissions was only present in Calgary,
with a decrease in summer months. Overall, there was
no significant seasonal relationship with epistaxis. This
data supports the notion that epistaxis is more common
in colder weather, but the clinical difference in rates of
presentation was small.Abbreviations
ER: Emergency room; RAH: Royal Alexandra Hospital; UAH: University of
Alberta Hospital; ICD-9: International Classification of Disease – Ninth Revision;
HSD: Honestly significant difference; URTI: Upper respiratory tract infection.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
LS conceived the idea and contributed to the design of the study,
interpretation of data and drafted the manuscript. JD helped in conception
and design of the study, acquisition of data and helped to draft the manuscript.
LR contributed to acquisition of data and was involved in critical revision of
the manuscript. EW participated in the study design and coordination, and
data analysis and was involved in critical revision of the manuscript. All
authors read and approved the final manuscript.
Acknowledgements
The authors would like to thank Dr. Kevin White for his expertise and
assistance with statistical analysis.
Confirmation of original material
This material has never been published and is not currently under evaluation
in any other peer-reviewed publication.
Meeting presentation
Oral presentation at the annual Canadian Society of Otolaryngology – Head
and Neck Surgery in Banff, Alberta. Presented June 2013.
Author details
1Department of Otolaryngology - Head and Neck Surgery, Western Univer-
sity, London, ON, Canada. 2Faculty of Medicine and Dentistry, University of
Alberta, Edmonton, AB, Canada. 3Division of Otolaryngology – Head & Neck
Surgery, University of Calgary, Calgary, AB, Canada. 4Division of
Otolaryngology-Head & Neck Surgery, University of Alberta, Edmonton, AB,
Canada. 5Alberta Sinus Centre, University of Alberta Hospital, Room 1E4
WMC, 8440 – 112 Street, Edmonton, AB T6G 2B7, Canada.
Received: 30 October 2013 Accepted: 5 April 2014
Published: 22 April 2014
References
1. Danielides V, Kontogiannis N, Bartzokas A, Lolis CJ, Skevas A: The influence
of meteorological factors on the frequency of epistaxis. Clin Otolaryngol
Allied Sci 2002, 27(2):84–88.
2. Manfredini R, Gallerani M, Portaluppi F: Seasonal variation in the
occurrence of epistaxis. Am J Med 2000, 108(9):759–760.
3. Nunez DA, McClymont LG, Evans RA: Epistaxis: a study of the relationship
with weather. Clinical Otolaryngol Allied Sci 1990, 15(1):49–51.
4. Pallin DJ, Chng Y, McKay MP, Emond JA, Pelletier AJ, Camargo CA:
Epidemiology of epistaxis in US emergency departments, 1992 to 2001.
Ann Emerg Med 2005, 46(1):77–81.
5. Reddy VM, Judd O, Khalil H: Investigation of the influence of ambient
temperature, atmospheric pressure and water vapour pressure on
epistaxis admission rate. Rhinology 2010, 48(3):348–351.
6. Tomkinson A, Bremmer-Smith A, Craven C, Roblin DG: Hospital epistaxis
admission rate and ambient temperature. Clinical Otolaryngol Allied Sci
1995, 20(3):239–240.
7. Viducich RA, Blanda MP, Gerson LW: Posterior epistaxis: clinical features
and acute complications. Ann Emerg Med 1995, 25(5):592–596.
8. Walker T, Macfarlane T, McGarry G: The epidemiology and chronobiology
of epistaxis: an investigation of scottish hospital admissions 1995–2004.
Clin Otolaryngol 2007, 32(5):361–365.
9. Bray D, Giddings CE, Monnery P, Eze N, Lo S, Toma AG: Epistaxis: are
temperature and seasonal variations true factors in incidence? J Laryngol
Otol 2005, 119(9):724–726.
10. Pollice PA, Yoder MG: Epistaxis: a retrospective review of hospitalized
patients. Otolaryngol Head Neck Surg 1997, 117(1):49–53.
11. Sadick H, Fleischer I, Goessler U, Hormann K, Sadick M: Twenty-four-hour
and annual variation in onset of epistaxis in osler disease. Chronobiol Int
2007, 24(2):357–364.
Sowerby et al. Journal of Otolaryngology - Head and Neck Surgery 2014, 43:10 Page 9 of 9
http://www.journalotohns.com/content/43/1/1012. National climate data and information archive. http://climate.
weatheroffice.gc.ca.
13. Eccles R: An explanation for the seasonality of acute upper respiratory
tract viral infections. Acta Otolaryngol 2002, 122(2):183–191.
14. Rundgren M, Engstrom M: A thromboelastometric evaluation of the
effects of hypothermia on the coagulation system. Anesth Analg 2008,
107(5):1465–1468.
doi:10.1186/1916-0216-43-10
Cite this article as: Sowerby et al.: Role of season, temperature and
humidity on the incidence of epistaxis in Alberta, Canada. Journal of
Otolaryngology - Head and Neck Surgery 2014 43:10.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
